In this paper, we report synthesis, identification and study of different spectral measurements for Cu(C 4 O 4 ).2H 2 O complex in order to valorize effect of experimental conditions on resulting product nature. The structure was identified from a powder X-rays diffraction. This complex was prepared for the first by Christian Rubel and Armin Weiss (1986). Comparative study for variation of different reaction parameters effect was interpreted by infrared spectrum observation for each product. In conclusion, we have put in evidence contribution effect of variation in temperature, pH, concentration, solvent, time of reaction on nature modification of the resulting product.
INTRODUCTION
Several transition metal squarate tetrahydrate salts, M(C 4 O 4 ).2H 2 O with divalent metal ions are known. Their structures consist of one dimensional metal squarate chains interlinked by hydrogen bonding 1 . Contrary to earlier expectations, based on similar compounds formed with the oxocarbon ligand. The descriptive study of the crystalline structure of the compound Cu(C 4 O 4 ) .2H 2 O was carried out using the Mercry 3.8 program, based on the results of X-ray diffraction obtained in 1986 by the study of Christian Robel 2 on the base of the crystalline data file (cif). The asymmetric unit consists of a Cu copper atom, 4 carbon atoms, 6 oxygen atoms and 4 hydrogen atoms. The structure is three-dimensional. Structural metal units SBU (CuO 6 ) bound to squarate anions formed by infinite layers parallel to the ab plane.
MATERIALS AND METHODS
All chemicals used were analytical reagents and commercially purchased. IR spectra were obtained with FTIR-8300 CH-HMADZU spectrometer using KBr pellets in the 4000-400 cm. Elemental analysis for Cu, C, and O were performed using a MEB-EDX Quanta TM microanalyser. Diffraction powder experiments were performed at room temperature on a D8 Advence X-ray spectrometer. The sample for measurement was prepared by depositing the dried powder on a PMMA sample holder. The structure was identified using X'Pert HighScore Plus program. The crystal lattice search was carried out with the Dicvol 06 program 3, 4 . The program used for powder pattern simulation and molecular graphics is a mercury program. The crystallographic data file (cif) number used is 1152266.
Synthesis of Cu(C 4 O 4 ).2H 2 O
A solution of squarique acid dihydrate (0,05702 g) in water (15 ml) was added dropwise with stirring at 50°C to a solution of Cu(NO 3 )3.H 2 O (0.2416 g) in distilled water (15 ml). The solution immediately became yellow suspension and was stirred for 4 h at room temperature. Then green clear solution (pH = 0,87) is formed and was stirred for a day and then cooled to room temperature. Green powder that formed was filtered and washed with water and dried in air (Figure 1(a) )
RESULTATS ET DISCUSSION

Elementary analysis
Scanning optical microscope analysis results show that the sample consists of three basic elements: carbon (30.69%), oxygen 43.08 %, copper (26.23%), with apparent morphology as very small crystallite (Figure 1 (b) ).
X-Ray diffraction (XRD)
The chemical formula of title compound was determined using X-ray powder diffraction technique. Fig. 2 shows the curve recorded by the D8 Advance Difractometer in the examined angular range, which is usually the sample fingerprint. XRD experimental data of the synthesized product agree with simulated diffractogram with mercury 3. These results also show that the structure of this compound will be modeled in a space group different from that found in the work of Christian Rubel because of different arrangement of Cell dimensions in the unit cell, as shown in the Table 2 .
Cristal structure
The compound described previously in the literature 2 . The central Cu atom has octahedral coordination geometry composed of six oxygen atoms, tree from squarate ligands and tree from water molecule (Figure 3) . 
Infrared spectroscopy analysis
Once the product crystalline structure is known, and for purpose of optimize reactions model for this material preparation we propose the registration of an infrared spectrum template for this compound and then carried out similar chemical reactions with modification of parameters reaction for every time. The study of reaction parameters influence on products nature was described by interpretation of the recorded infrared spectra. The IR spectra exhibit the characteristic bands of both squarate and bands of cupper-oxygen. The spectrum shows that most of the bands observed are broad and dense, especially those corresponding to the OH group, followed by intermediate bands, weak, less dense, and representing the other functional groups in the sample. In the Table 3 are listed the values of the waves of the functional groups in cm -1 with the type of vibration. The spectrum shows a weak and less dense peak at 1095. 
Effect of changing reaction factors on compound formation
To study Effect of changing reaction factors on compound formation, we performed a series of five experiments, modifying each time one of the conditions associated with the experimental factors. We obtained results as mentioned in Table 4 . Most of the samples were prepared at room temperature. Table 4 results shows that the high temperature did not affect final product nature, whereas color of product change. It is noted that the interaction of copper nitrate and squaric acid in the presence of NaOH (pH = 11) increases the yield of the reaction relative to the other samples. Duration of the interactions was short and in all cases we obtained samples in powder form.
To determine modification effect of reaction factors on the experimental product of previous series of reactions, we recorded FTIR spectra of five remaining samples (Fig. 5 ) and compared them template spectrum. All spectra were almost identical in terms of spectrum but marked by significant displacements. However, we note that same group can lead to several types of vibrations and therefore to absorption at different frequencies and explains these different experimental conditions from one sample to another. The comparison of the IR spectra in the highest frequency, related to the O-H indice elongation motions, does not show significant difference between the four crystalline forms with the exception of the sample noted product 3.The product 2 coded spectrum shows an increase in band width and density, indicating the presence of impurities in the sample and an increase in alcoholic (OH) function, this can be justified by the nature of the solvent use (ethanol).
Raising the reaction temperature from ambient to 80°C does not affect the nature of the final product. The reaction time was short and we obtained the samples in powder form in all cases. With regard to the effect of pH, the reaction carried out at pH = 11.04 represented by the spectra coded product 3, the width of the band has been decreased with the position centered at about 3384.8 cm -1 and the emergence of a new band at 1125 cm -1 . In the lower frequency region small energy differences could be observed, although the form of the bands is identical in exption for product 3 and 5 at 898.8 cm 
CONCLUSION
In this research, we presented the synthesis, identification and study of the reactivity of a chemical compound of formula CuC 4 O 4 .2H 2 O using physicochemical analysis techniques to determine its quantitative and qualitative composition and describe its crystalline structure. Using the X-ray diffraction technique, we have defined the vibrations of the functional group by infrared radiation, in order to be able to give a spectrum to the study of variation of the reaction parameters on the nature of the product.
We concluded similarity in the spectrum when we change the temperature concentration and time of the reaction so their general structure is similar. The modification of the pH and of the solvent leads to the increase of alcoholic function and the presence of impurities in the product.
